Introduction and objectives: presently, the reference staging system to evaluate the prognosis of hepatocellular carcinoma (HCC) patients is "The Barcelona Clinic Liver Cancer" (BCLC) system. The value of alpha-fetoprotein (AFP) has not been properly defined. The aim of this study was to evaluate the BCLC classification in our clinical practice and to know what the prognostic value of AFP is.
INTRODUCTION
Hepatocellular carcinoma (HCC) is the most common primary liver malignancy (1) and is the major cause of deaths in patients with cirrhosis (2, 3) . There are regional variations in the mortality rates of HCC (1, 4) . An increased incidence in southern Europe is probably related to hepatitis B and C infection and increasing alcohol intake (5), which are major risk factors for HCC (2, 6) .
In a population-based data study, the five-year relative survival ranged from 8% in the southern Europe to 5% in Eastern Europe, and 6% in the United States (5) . In Spain the mortality rates from HCC in the years 2000-2004 was 4.92 per 100,000 men and 1.52 per 100,000 women (4) .
The surveillance in an increased risk population can reduce HCC mortality (7) (8) (9) . The American Association for the Study of Liver Diseases (AASLD) recommends surveillance for HCC should be performed using ultrasonography and patients should be screened at 6-month intervals (10) . In Spain an important proportion of patients at risk of HCC are not in a surveillance program (11) , which is due to a lack of strict compliance with the same, as well as not knowing of the existence of underlying liver cirrhosis in those patients with asymptomatic live disease.
Nowadays, the reference staging system is "The Barcelona Clinic Liver Cancer" (BCLC) staging system (12) (13) (14) . The main advantage of the BCLC staging system is that it links staging with treatment modalities and with an estimation of life expectancy that is based on published response rates to the different treatments (10) . There is only one prospective trial globally validating the BCLC system (14) . Currently alpha fetoprotein (AFP) is considered an inadequate screening or diagnostic test for HCC because of poor sensitivity and specificity. However, in some studies AFP was associated with survival (15, 16) and can help to identify subsets of HCC patients with increased risk for early recurrence and poor prognosis after hepatectomy (17) or transplant (18) , but its value has not been properly defined.
The aim of this study was to evaluate the BCLC classification in our clinical practice and to know the prognostic value of the AFP.
PATIENTS AND METHODS
This observational study was approved by the Institutional Review Board of our hospital. Between January 2004 and November 2010, 136 consecutive HCC patients were prospectively included in this study. Only patients managed by specialized practitioners in HCC from our department were included. No patients were remitted to other hospitals, except those to be evaluated for LT (liver transplant). The patients were studied and managed according to usual clinical practice. The diagnosis of HCC was based on the recommendation of international guidelines: from 2001 we used the recommendation of the Barcelona-2000 European Association for the Study of the Liver Conference (19) and from 2005 the AASLD guidelines (20) .
The following variables were recorded for each patient: age and sex of the patient, etiology of underlying liver disease, date and modality of HCC diagnosis, date of death or the latest follow-up visit, presence of cirrhosis (diagnosed with previous liver biopsy or unequivocal laboratory and imaging signs), liver tests and serum virological markers (determined by conventional methods), Child-Pugh stage and its constitutive variables (albumin, bilirubin, prothrombin time, ascites, encephalopathy), presence of other cancers and diabetes, tumor type, tumor extension, portal vein thrombosis, the AFP level (ng/dL) at diagnosis (evaluated by abdominal and thoracic CT), evidence of distant metastases at diagnosis, and treatment afforded. The presence of clinical relevant portal hypertension was based on presence of gastroesophageal varices, splenomegaly with platelet count less than 100,000/mm 3 or hepatic venous pressure gradients higher than or equal to 10 mmHg.
Our surveillance program is based on ultrasound performed every 6 months. Serum AFP determination is also performed every 6 months. Staging of the HCC patients was performed using the BCLC system (12) . Three patients with a single nodule greater than 8 cm were classified as stage B because we considered that they had a multinodular tumor.
The AFP was determined by electrochemiluminescence immunoassay (Roche Diagnostics © ) with a Modular Analytics E170.
The decision for therapy was made by the specialist practitioner and in special cases made by a multidisciplinary team consisting of hepatologists, oncologists, radiologists and surgeons. In most cases we used therapeutic strategies according to the BCLC system: liver transplant (LT) in a reference center, liver resection (LR), percutaneous ethanol injection (PEI) and radiofrequency ablation (RF), transarterial chemo-embolization (TACE), sorafenib (from June 2009) and symptomatic treatment. When clinically indicated, we used a combined treatment.
Percutaneous ablation therapies (PEI and RF) were performed after intravenous analgesia and sedatives, as well as local anesthesia. PEI was performed under ultrasound guidance. The amount of ethanol used and the number of sessions depended on the size of the nodule. We perform RF from November 2007 with LeVeen needle electrode (Boston Scientific) according to the manufacturer's protocol. After completion of PEI or RF, a dynamic CT scan was performed. Complete response was defined as the absence of enhanced tumoral areas reflecting complete tissue necrosis. Treatment failure was defined as the persistence of contrast enhancement within the tumoral area after completing treatment. Treatment was repeated (PEI or RF or combination of both) if complete response was not achieved. In the last few years, before CT scan we usually performed a Contrast enhanced ultrasound (CEUS) with SonoVue © (Bracco) and if there was viable tumor we repeated percutaneous treatment (21) . TACE was performed with adriamicin plus lipiodol (until 2006) and the selective hepatic artery obstruction was achieved by the injection of polyvinyl alcohol particles 300-500 mcm or microspheres, and from 2007, our group realize precision TACE, this embolization was performed using each of 300-500 and 500-700 mcm vials of doxorubicin (25 mg/vial) saturated DCBead (Biocompatibles, Surrey, UK). Embolizations were as selective as possible.
Only mortality because of CHC or CHC and progressive deterioration of liver function were the only end-points used in the analysis. Survival was defined as the time elapsed from the date of diagnosis and either the date of death or the date of last follow-up information. We regularly phone the patients when they don't keep an appointment.
Univariate survival curves were estimated using the Kaplan-Meier method; the differences in the survival rates between the groups were compared using the log-rank test. The Cox proportional hazards model was used for the multivariate analysis. Statistical analysis was performed using SPSS 15 for Windows. All p values were derived from 2-tailed tests and a level of < 0.05 was accepted as statistically significant.
RESULTS
A total of 136 patients with HCC were analyzed in this study. 80.9% of patients were male. The mean age of the patients was 66.62 ± 11.68 years. Liver cirrhosis was present in 91.2%. The most frequent cause of liver disease was hepatitis C infection (38.97%), followed by alcohol (22.79%), hepatitis B (11.03%) and 14.72% being a mix (VHB and/or VHC) and/or alcohol. Other less frequent causes were hemochromatosis (2.94%), nonalcoholic fatty liver disease (1.47%), primary biliary cirrhosis (0.74%), porphyria (1.47%) and cryptogenetic cirrhosis (5.87%). There were 4 patients with positive serology for HIV. The 30.1% was diabetics and 10.3% had another tumor in the past.
A total of 86 patients (63.2%) were diagnosed during the screening program. Non-invasive diagnosis of HCC (20) Initially several therapeutic strategies were used. LR was performed in 16 patients (11.76%); RF in 14 patients (10.29%), PEI in 31 (22.79%), used as definitive treatments or as bridge therapies to transplant; TACE in 24 (17.65%), sorafenib in 7 (5.15%), and symptomatic treatment in 43 patients (31.62%) (22.06% because there were no options and 9.56% rejected the offered treatment). LT was performed in 9 patients (6.62%), 8 of whom were treated before transplant with another therapy while on the waiting list. After the initial treatment the patients were treated according to their new clinical situation. When there was progression of the tumor the patients were treated according to the new stage.
Twenty of 79 patients in stage A (including stage 0) of BCLC (25.32%) were treated with no curative treatments due to several reasons linked to the potential limits of the applicability of the algorithm. Of these 20 patients, 11 patients rejected the initial offered treatment and 9 patients were treated by TACE as it was the only technical possibility. The rest of stage A patients were treated initially: 15 with LR, 29 with PEI, 14 with RF and 1 with LT without bridge treatment. Symptomatic treatment was the only option for treatment in 10 patients in stage B of BCLC (34.5%). Two patients initially treated with PEI and one with LR in the end were classified as stage B after reevaluation.
The mean follow-up period of all patients was 16.99 ± 17.58 months. During the follow-up period, 59 patients (43.38%) died and 8 patients were lost to follow-up. The overall median survival time was 26.52 months (95% CI 16.7-36.3). The 1, 2, 3, 4 and 5 year survival rate was 68.9%, 51.9%, 42.5%, 39.5% and 35.9%, respectively (Fig. 1) . Figure 2 illustrates the survival curves of HCC patients stratified according to the BCLC classification. There were statistically significant differences in survival rates among each group (p < 0.0001) ( Table I) figure 3 shows the survival curves according the serum AFP.
The Cox model was used to identify simple independent predictors of survival. Whether the patient was treated or not was included in the model as in some cases patients could not be treated according the BCLC system (no options o rejected treatment). Multivariate analysis showed, after adjusting for age, sex and treatment, that AFP, BCLC classification and treatment were independent prognostic factors, reducing the risk of death in treated patients and increasing it in groups B, C and D of the BCLC classification (Table III) . Furthermore, the risk of death increased as 
DISCUSSION
Over the past few years, the wide spread use and development of more sophisticated diagnostic tools, and the improvement of therapeutic techniques, although not "rad- ical", have allowed a higher number of HCC patients to be treated and have led to an improvement in overall survival. Therefore, the management of HCC patients has changed because of an improvement in diagnosis, patient care and treatment outcomes. As such, it is necessary to improve the prediction of the prognosis of these patients in order to properly identify the potential candidates for therapy and to critically evaluate the results of new treatment modalities. Many studies have reported variable survival in HCC patients. A meta-analysis (22) in untreated HCC patients confirms the heterogeneity of behavior of HCC. Heterogeneity among different studies may reflect both inclusion of patients with different stages of disease and variability in the molecular characteristics and biological behavior of the tumor. There are also many potential biases in the selection of patients with different demographic and clinical characteristics, different timing of referral and diagnostic criteria, severity of the underlying cirrhosis, and tumor burden in terms of number and size of HCC nodules and of presence of macrovascular invasion or extrahepatic spread. And some studies included special patients, for example only asymptomatic patients with non-surgical treatment. In retrospective studies a selection bias could have occurred, with a reduced prevalence of patients with a worse prognosis. All these factors contribute to difficulty of comparing the different studies.
The 1 and 3 year survival rates reported in past years, including treated patients, range from 44.3 to 67% and 24 to 45%, respectively (14, (23) (24) (25) (26) (27) (28) (29) (30) . The median survival ranges from 8 to 37.7 months (14, (23) (24) (25) (26) 28, (30) (31) (32) (33) . However, we must consider all potential biases in the selection of patients with different stages, demographic and clinical characteristics. In our study, the overall median survival time was 26.52 months and the 1, 2, 3, 4 and 5 year survival rate was 68.9%, 51.9%, 42.5%, 39.5% and 35.9%, respectively (Fig. 1) . In this sense, we think our series is possibly more homogeneous and more appropriately reflects the evolution of HCC patients in a hospital such as ours, due to less biases by including all HCC patients in our department, and by not excluding patients with worse prognosis who normally would not be included in series from reference hospitals.
The Okuda staging system was the first system to incorporate liver function status into the staging of HCC (34) . However, this system is useful for identifying only endstage patients, and provides no valid discrimination for less advanced patients. Several additional investigations to identify variables related to prognosis in many countries have been published in the last years. The BCLC staging system was developed based on the combination of data from several independent studies representing different disease stages and/or treatment modalities and has been externally validated (26, 35) , although there is only a prospective trial (14) . In our study we also validated the BCLC as a good prognostic system. Currently, it is de facto reference staging system. According the BCLC system the survival varies from one study to another. In a meta-analysis study of untreated patients the pooled estimated of BCLC B stage 1-year survival rate was 49.6%, BCLC C 25% and BCLC D 11% (22) . In treated patients, Cillo (14) (24). We had similar 1 and 3-year survival rate as Cillo (14) , although in those with more advanced illness (stage B-D), our patients had a slightly worse prognosis. As we have said before, our series is possibly more homogeneous in terms of diagnosis, staging and treatment.
There are other staging systems. In Japanese patients, the stratification ability and prognostic predictive power of the Japan Integrated Score (JIS) were much better than that of the Cancer of Liver Italian Program (CLIP) score and were simple to obtain and remember (36, 37) . In a retrospective study in Japan, the JIS system proved to be more suitable than CLIP and BCLC (38) . In the Yen study (16) , the CLIP and a modified TNM-based Japan Integrated Staging (JIS) score were found to be superior to the BCLC system for the prediction of prognosis of HCC patients. In contrast, the BCLC system has recently been validated in American (26) and Italian (14) cohorts, and was shown to be of better predictive power for survival than other staging systems for HCC. In fact, in the west the BCLC stage system is the most used, with our results confirming that BCLC is a good prognostic system.
The prognostic value of AFP has not been properly defined. In some studies AFP was associated with survival (23, (28) (29) (30) (31) (32) but in others it did not define practical value (24, 39) . A systematic review showed that the most robust predictors of death were portal vein thrombosis, tumor size, AFP and Child-Pugh class (30) . In this review, the AFP was among the first five significant variables in 20 studies. In one study, the AFP was an independent risk factor for mortality only in untreated patients (40) . Some studies found that HCC patients with high AFP tended to have greater tumor size, bilobar involvement, massive or diffuse types, and portal vein thrombosis, and equally, AFP was a prognostic indicator (41) . Farinati (39) confirmed the prognostic value of AFP in a study with 1,158 patients, with poorer survival in patients with higher levels, but no clear prognostic impact in the individual patient. In opinion of Yen, the prognostic predictive power of AFP could not be replaced by tumor factor and liver function reserve factor and the modified TNM based JIS system combined with AFP levels may now be the most applicable system (16) .
AFP elevation, more than a coincidental epiphenomenon, appears to contribute to vascular invasion and HCC progression and help to identify subsets of HCC patients with increased risk for early recurrence and poor prognosis after hepatectomy (17) . Others studies also found a biologic role of AFP (39, 42) . High AFP may contribute to the metastatic potential and tumor progression and is an important unfavorable prognostic factor for HCC after tumor resection (17) . In a study the AFP and the tumor volume predicted HCC recurrences after LT, and they may improve the selection of patients (18) . In this respect, one study showed that patients treated with PEI with a pretreatment AFP level of 200 ng/ml or less had a better prognosis than patients with an AFP level higher than 200 ng/ml (43) . Therefore, we thought it would be interesting to see whether the AFP adds to the prognostic value of the BCLC. We found AFP was an independent prognostic factor (Table III) , and we think it can improve the BCLC system. In this way, in the last years there were improvements in the different prognostic scores. In fact, the new editions of the staging systems appear to have better prognostic stratification than older ones (27, 33, 44) and we think AFP can be a factor in the improvement of the BCLC system, although, we cannot say for sure how, due to the low number of patients in our study. Perhaps, an improved BCLC system would be able to show that patients in BCLC B stage with normal AFP could have a similar prognosis to those with BCLC A with a higher AFP, modifying the management of these patients. It could also aid in the management of HCC patients on waiting list or in the election of the best possible treatment for those patients. In our opinion, the effectiveness of more powerful prognostic criteria such as tumor size, vascular invasion, Child class and extrahepatic spread can be improved by the prognostic value of AFP.
In summary, our results confirm that BCLC is a good prognostic system and that AFP has prognosis value in HCC patients. The addition of AFP could improve the BCLC system, although future studies are needed to confirm our results and to know the best way to combine BCLC and AFP.
